350           PBOPEKTIES OF MUSICAL SOUNDS
QUESTIONS AND PROBLEMS
1.  What will be the relative lengths of a series of organ pipes which produce the eight notes of a diatonic scale ?
2.  What must be the length of a closed organ pipe -which produces! the note El   (Take the speed of sound as 340 in. per second.)
3.  Will the pitch of a pipe organ be the same in summer as OH u cold day in winter ?   What could cause a difference ?
4.   What is the first overtone which can be produced in an open (i organ pipe ?
5.  What is the first overtone which can be produced by a clotwul C organ pipe?
6.  Explain how an instrument like the bugle, which has an air column of unchanging length, may be made to produce several notes of different pitch.
7.  When water is poured into a deep bottle, why does the pitch oC the sound rise as the bottle fills ?
8.  Why is the quality of an open organ pipe different from that of a closed organ pipe ?
9.  The velocity of sound in hydrogen is about four times as grout as it is in air.  If a C/pipe is blown .with hydrogen, what will I HI thu pitch of the note emitted ?
10. What effect will be produced on a phonograph record made with the instrument of Fig. 377 if the loudness of a note is increased? if the pitch is lowered an octave?J77) over a greased /ine dislc. This wavy trace in the disk is etched out with ehroinic acid. Then a copper mold 'IH made by the eleetrotyping process, and as many as a thousand facsimiles of tho original wavy line are impressed on hard rubber disks by heat and pressure. When the needle is again run over the disk, it follows along the wavy groove and transmits to the diaphragm (' vibrations exactly liko those which originally fell upon it. Spoken words, vocal and orchestral musie,aro reproduced in pitch, loudness.and quality with wonderful exactness. This instrument is one of the many inventions of Thonnm
